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What is claimed is: 

1 1 . A semiconductor device comprising: 

2 a high-K dielectric material disposed on a carbon nanotube. 

1 2. A semiconductor device comprising: 

2 a carbon nanotube; 

3 an electrode; and 

4 a high-K dielectric material disposed between the carbon nanotube and the 

5 electrode. 

1 3. The semiconductor device of claim 2, further comprising an insulative substrate, 

2 wherein the carbon nanotube is disposed on the insulative substrate. 

1 4. The semiconductor device of claim 2, further comprising circuit nodes at 

2 opposing ends of the carbon nanotube. 

1 5. The semiconductor device of claim 4, wherein the circuit nodes are source/drain 

2 regions and wherein the carbon nanotube is a semiconducting channel between the 

3 source/drain regions. 

1 6. The semiconductor device of claim 5, wherein the electrode is configured and 

2 arranged with the carbon nanotube and the high-K dielectric material for capacitively 
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3 coupling a signal to the carbon nanotube for controlling current flow between the 

4 source/drain regions. 

1 7. The semiconductor device of claim 2, wherein the high-K dielectric material has a 

2 thickness of about 8 nanometers. 

1 8. The semiconductor device of claim 2, wherein the high-K dielectric material 

2 includes Z1O2. 

1 9. The semiconductor device of claim 2, wherein the carbon nanotube is p-type. 

1 10. The semiconductor device of claim 2, wherein the carbon nanotube is n-type. 

1 11. An electronic circuit comprising: 

2 a substrate having an insulative layer over a bulk layer; 

3 a source region and a drain region disposed on the insulative layer; 

4 a carbon nanotube disposed on the insulative layer and extending from the source 

5 region to the drain region; 

6 a high-K dielectric material on the carbon nanotube; and 

7 an electrode on the high-K dielectric material and adapted for capacitively 

8 coupling to the carbon nanotube via the high-K dielectric material. 

1 12. An electronic circuit comprising: 
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2 a substrate having a gate disposed therein; 

3 a high-K dielectric material on the gate; 

4 a carbon nanotube on the high-K dielectric material and extending between two 

5 circuit nodes; and 

6 wherein the gate is configured and arranged for capacitively coupling to the 



7 carbon nanotube via the high-K dielectric material for controlling current flow between 

8 the two circuit nodes. 



1 13. A field-effect transistor comprising: 

2 first and second source/drain regions; 

3 a carbon nanotube extending between the first and second source/drain regions; 

4 a gate electrode; 

5 a high-K dielectric material between the carbon nanotube and the gate electrode; 

6 and 

7 wherein the FET is configured and arranged for passing current between the first 

8 and second source/drain regions via the carbon nanotube in response to a voltage applied 

9 to the gate electrode and capacitively coupled to the carbon nanotube via the high-K 
10 dielectric material. 

1 14. The field-effect transistor of claim 13, wherein the gate electrode is about twice as 

2 wide as the diameter of the carbon nanotube, the width being in a direction substantially 

3 perpendicular to the carbon nanotube. 
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1 15. A field-effect memory circuit comprising: 

2 first and second source/drain regions; 

3 a carbon nanotube extending between the first and second source/drain regions; 

4 a gate electrode; 

5 a high-K dielectric material between the carbon nanotube and the gate electrode; 

6 and 

7 wherein the carbon nanotube is configured and arranged for passing current 



8 between the first and second source/drain regions in response to a voltage applied to the 

9 gate electrode and capacitively coupled to the carbon nanotube via the high-K dielectric 
10 material for accessing circuitry coupled to one of the first and second source/drain 



1 1 regions, current passing and current blocking states of the carbon nanotube defining 

12 memory conditions of the memory circuit. 

1 16. A field-effect computer processor comprising: 

2 first and second source/drain regions; 

3 a carbon nanotube extending between the first and second source/drain regions; 

4 a gate electrode; 

5 a high-K dielectric material between the carbon nanotube and the gate electrode; 

6 and 

7 wherein the carbon nanotube is configured and arranged for passing current 

8 between the first and second source/drain regions in response to a voltage applied to the 

9 gate electrode and capacitively coupled to the carbon nanotube via the high-K dielectric 
10 material for accessing circuitry coupled to one of the first and second source/drain 
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1 1 regions, current passing and current blocking states of the carbon nanotube defining 

1 2 processing characteristics of the computer processor. 

1 17. A field-effect logic circuit comprising: 

2 first and second source/drain regions; 

3 a carbon nanotube extending between the first and second source/drain regions; 

4 a gate electrode; 

5 a high-K dielectric material between the carbon nanotube and the gate electrode; 

6 and 

7 wherein the carbon nanotube is configured and arranged for passing current 



8 between the first and second source/drain regions in response to a voltage applied to the 

9 gate electrode and capacitively coupled to the carbon nanotube via the high-K dielectric 

10 material for accessing circuitry coupled to one of the first and second source/drain 

1 1 regions, a current-passing and current blocking state of the carbon nanotube defining 

12 logical states. 



1 18. A method for manufacturing a semiconductor device, the method comprising: 

2 depositing a high-K dielectric material having a thickness of about 8 nanometers 

3 on a carbon nanotube; and 

4 forming an electrode, the high-K dielectric material separating the electrode from 



5 the carbon nanotube. 
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1 19. The method of claim 1 8, wherein depositing a high-K dielectric material includes 

2 using atomic layer deposition. 

1 20. The method of claim 18, further comprising; 

2 converting the carbon nanotube from p-type to n-type. 

1 21 . The method of claim 20, wherein converting the carbon nanotube from p-type to 

2 n-type includes heating the carbon nanotube in molecular hydrogen. 
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